To assess the risk of stroke, TIA, or dissection recurrence after a first event of cervical artery dissection (CAD). Methods: The authors undertook a historical cohort study of consecutive patients with a first event of CAD who were admitted in 24 departments of neurology within a period of at least 1 year. Patients were retrospectively selected from a stroke data bank or from the local administrative data bank using the 10th revision of the International Statistical Classification of Diseases. A neurologist and a radiologist reviewed all charts to validate diagnosis and collect data. In 2002, patients were interviewed by phone or during a visit by the local investigators. Results: Four hundred fifty-nine patients (mean age 44.0 Ϯ 9.7 years) were included in the study. Among the 457 survivors, 25 (5.5%) could not be contacted in 2002 because they had moved. After a mean follow-up of 31 months, four (0.9%) patients presented a recurrent ischemic stroke attributable to either not yet completely recovered initial CAD (n ϭ 2) or a recurrent CAD (n ϭ 2). Eight (1.8%) patients had a TIA without CAD recurrence. Two TIA occurred at the acute stage of CAD. Of the six remaining TIA, only one was associated with chronic arterial stenosis. In addition, two patients had recurrent CAD without stroke, giving a total of four (0.9%) CAD recurrences. Conclusions: Patients with a first event of CAD have a very low risk of ischemic events or dissection recurrences. Ischemic events seem rarely to be in relation with chronic arterial lesions.
Cervical artery dissection (CAD) is one of the most frequent causes of ischemic strokes in young subjects. 1, 2 Apart from neurologic damage due to initial stroke, the long-term prognosis of patients with CAD is commonly considered as good. However, studies devoted to the prognosis of patients with CAD are very scarce. 2, 3 These studies were commonly conducted in single centers with relatively small samples of patients and were sometimes limited to an anatomic subtype of CAD. [4] [5] [6] [7] [8] [9] [10] The aim of our study was to assess the incidence of stroke, TIA, and symptomatic CAD recurrence in a large population of patients with a first event of CAD.
Methods. Selection of patients.
In 2002, we undertook a historical cohort study of consecutive patients who presented with a first event of CAD and who were admitted in 24 French departments of neurology. Each participating center was asked to define a period of at least 1 year in which consecutive patients could be confidently identified from a stroke data bank or from the local administrative data bank using code for dissection (I670) of the 10th revision of the International Statistical Classification of Diseases (ICD). 11 Depending on the center, the starting date of the study ranged from January 1995 to January 2001. Only patients who were still alive 1 month after CAD were included. In each center, a neurologist and a neuroradiologist reviewed all charts to collect information on clinical presentation, vascular risk factors, history of trauma, and vascular imaging. We could not determine any reliable information on family history of dissection in the medical charts. CAD was classified as spontaneous or traumatic according to the judgment of investigators. 12 Diagnosis of CAD was made on the basis of ultrasound studies and MR angiography (MRA) or digital subtraction angiography (DSA) and was based on classic angiographic signs, namely, irregular stenosis ("string sign"), double lumen, and intimal flaps. 13, 14 Occlusive forms had to be confirmed by the presence of a mural hematoma on cervical MRI, CT scan, or duplex sonography. Patients with artery occlusion without visible hematoma but with fibromuscular dysplasia or with an aneurysm on at least one other cervical artery were also considered as having a CAD.
Follow-up.
Most patients had been regularly monitored by their attending neurologist. In 2002, patients were interviewed by phone or during a visit by local investigators to check on recurrent events including stroke, TIA, or symptomatic recurrent dissection that might have occurred since their last visit and use of antithrombotic treatments. For patients who could not be contacted, the date of the last visit notified in the chart was used for the follow-up. The study coordinators validated all events after having reviewed medical charts. Stroke was defined by the acute occurrence of local neurologic signs lasting Ͼ24 hours in a location different from that of the previous stroke or worsening of an existing deficit lasting Ͼ1 week or Ͼ24 hours if accompanied by a new lesion on neuroimaging. We used American Heart Association criteria for the diagnosis of TIA. 15 Recurrent cervical artery dissection was defined in the same manner as for initial diagnosis. In patients with recurrent event, chronic arterial lesion was defined as a lesion (occlusion, stenosis, or aneurysm) persisting Ͼ6 months after the initial diagnosis of CAD.
Statistics. Categorical variables were compared with Pearson's 2 test and, when necessary, Fisher's two-tailed test. Continuous variables were compared with two-tailed t-tests for comparison of means. Kaplan-Meier analysis was used to assess the absolute risk of recurrent ischemic events. The predictive value of potential risk factors for recurrent ischemic events, including sex, age, hypertension, migraine, smoking, initial clinical presentation (isolated local signs vs stroke or TIA), trauma before CAD, multiple dissection, fibromuscular dysplasia, and use of antithrombotic treatment, was assessed with Cox proportional hazard models. 16 All tests were two tailed.
Results. The study population consisted of 459 patients. The majority of them (n ϭ 318; 69.3%) were selected from a stroke data bank. The main characteristics of the population are shown in During the study period, two patients died before the date of the interview, 2.4 and 23.7 months after the initial CAD, one from suicide and the other from sudden unexplained death. Among the 457 survivors, 25 (5.5%) could not be contacted at the time of the interview because they had moved. These patients did not significantly differ from those who could be contacted as regards age, sex, risk factors, clinical presentation, or angiographic form of CAD. With use of the date of the last visit notified in the chart, the mean follow-up of patients who could not be contacted was 12.0 Ϯ 13.4 months. Overall, the mean follow-up of our cohort was 31.0 Ϯ 19.1 months (range 0.4 to 93.1 months). Among the 432 patients contacted in 2002, 97 (22.2%) did not receive any antithrombotic therapy, 304 (70.4%) received antiplatelet therapy (mainly aspirin), 23 (5.3%) oral anticoagulants, 1 an association of oral anticoagulant and aspirin, and treatment was unknown for 7 patients at the last visit. Patients who were not taking antithrombotic therapy at the last visit were younger (41.2 Ϯ 11.6 vs 44.8 Ϯ 9.0 years; p ϭ 0.001), had severe trauma before dissection more often (13.8 vs 4.9%; p ϭ 0.02), and had been followed longer (36.4 Ϯ 19.4 vs 30.9 Ϯ 19.1 months; p ϭ 0.01) than those who were taking antithrombotic therapy at the last visit. Risk factors, initial clinical presentation, angiographic form of CAD, and number of dissected vessels did not significantly differ between patients with and without antithrombotic treatment at the last visit.
During follow-up, four patients (0.9%; 95% CI 0.02 to 1.7%) had an ischemic stroke (table 2), giving an incidence of 0.3%/year. Two of them occurred Ͻ6 months (0.6 and 4.9 months) after the initial event, in patients with not yet completely recovered initial dissection. The first patient had a carotid aneurysm and did not receive any antithrombotic treatment at the time of the recurrent event. In the second patient, a worsening of the left carotid artery stenosis was observed at the time of the stroke, which occurred despite a well-conducted anticoagulant treatment. The two other strokes were due to a contralateral recurrent carotid artery dissection that occurred 34.2 and 38.8 months after the first one. Eight patients (1.8%; 95% CI 0.5 to 2.9%) had a TIA without CAD recurrence, giving an incidence of TIA of 0.6%/year. Two TIA occurred in the territory of the initial dissection Ͻ6 months (2.4 and 4.0 months) after the initial event in patients with not yet completely recovered initial dissection. Of the six TIA that occurred Ͼ6 months after the initial dissection, three were in the territory of the initial CAD and three were in an undetermined territory. One patient had chronic carotid stenosis, and TIA were of undetermined etiology in the five remaining pa- CAD ϭ cervical artery dissection; ICA ϭ internal carotid artery; St ϭ stenosis; TIA ϭ transient ischemic attack; IS ϭ ischemic stroke; DSA ϭ digital subtraction angiography; An ϭ aneurysm; VA ϭ vertebral artery; Oc ϭ occlusion; MRA ϭ MR angiography; LS ϭ local signs; SH ϭ subarachnoid hemorrhage.
tients (see table 2 ). In univariate analysis, only the presence of multiple dissections at the initial presentation was significantly associated with an increased risk of ischemic event (see (see table 2 ). Therefore, a total of four CAD recurrences was observed in our cohort, giving an incidence of recurrent dissection of 0.3%/year. No dissection in other arterial territories was reported. No risk factor for CAD recurrence could be identified.
Discussion. This study is the largest one devoted to the incidence of cerebral ischemic events after a first event of CAD. As many centers participated in the study, referral biases are attenuated. Because of its retrospective design, our study is subject to potential criticisms regarding identification of cases of CAD and recurrent events. Cases of CAD were identified from stroke data banks or administrative databanks. In France, almost 100% of hospital stays lead to a medical summary coded with the 10th revision of the ICD. The most severe cases of CAD may have been missed because patients admitted in a critical neurologic state do not always have arterial examinations. Similarly, patients with isolated local signs are not always investigated and are likely to be underrepresented. Patients were regularly monitored by their attending neurologist, and no recurrent event that could have been missed in the medical chart was identified by the final interview. Therefore, significant events are not likely to have been missed. TIA are more difficult to diagnose because mild symptoms may not be pointed out by the patient and no objective confirmatory tests exist. Nevertheless, the diagnosis of TIA was confirmed by the attending neurologist and by the study coordinators in all cases.
The incidence of stroke (0.3%/year) and TIA (0.6%/ year) in the current study is close to that reported in a series of 105 patients followed for 3 years, in which two patients (0.6%/year) had a recurrent stroke and three (1%/year) had a TIA. 6 In our study, 4 (2 strokes and 2 TIA) of the 12 ischemic events occurred within 6 months of acute CAD, when arterial lesions had not completely recovered, suggesting that the risk may be higher during this period.
The risk factors for recurrent events after CAD are not well known. The risk of ischemic events in patients with chronic aneurysmal, 17, 18 occlusive, or severe stenotic forms 9,19 of CAD seems low. As our study was not designed to investigate the long-term evolution of arterial lesions, we could not examine the relation between chronic arterial lesions and the long-term risk of ischemic events. Yet none of the ischemic strokes and only one TIA that occurred after 6 months were associated with chronic arterial lesion. These findings do not support the use of invasive therapies such as surgery [20] [21] [22] or endovascular procedures [23] [24] [25] in the vast majority of patients with chronic arterial lesions. 9, 17, 18 The presence of multiple dissections at the acute stage of CAD was associated with a higher risk of subsequent stroke or TIA, but the 95% CI was wide.
The incidence of CAD recurrences is difficult to assess because some recurrences are asymptomatic, especially within the first weeks, 26 and dissections with isolated local signs are probably undiagnosed. In our study, the rate of symptomatic CAD recurrence (0.3%/year) is slightly lower than that reported in previous studies in which patients with connective tissue disease or a familial history of CAD accounted for the vast majority of recurrences. 6, 7, 27 Moreover, in one of these studies, dissection of renal artery accounted for part of recurrences.
